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ABSTRACT 

Environmental rnon i t o r i n g  a t  Atomics I n t e r n a t i o n a l  

i s  performed by t h e  Health Physics Unit of t h e  Health 

and Safe ty  Sect ion.  S o i l ,  vegeta t ion ,  water,  and a i r  

a r e  rou t ine ly  sampled up t o  a d i s t ance  of 10 mi les  

from Atomics I n t e r n a t i o n a l  property.  Average radio- 

a c t i v i t y  concent ra t ions  measured during t h e  f i r s t  6  

months of 1965 genera l ly  decreased s l i g h t l y  from 1964 

averages. 









Internat ional ,  a Division of North Arneric 

Incorporated, has been engaged i n  atomic energy research and develop- 

ment s ince  1946. The company designs, develops, and constructs nuclear 

reactors  f o r  c en t r a l  s t a t i o n  and compact power plants  and f o r  medical, 

i ndus t r i a l ,  and s c i e n t i f i c  applications.  

The company occupies modern f a c i l i t i e s  i n  Canoga Park, California,  

approximately 23 miles northwest of downtown Los Angeles (Figure 1 ) .  

The 290-acre Nuclear Development Fie ld  Laboratory (Figure 2), equipped 

with extensive t e s t i n g  f a c i l i t i e s  f o r  t he  support of advanced nuclear 

s tudies ,  i s  i n  Ventura County i n  t h e  Simi H i l l s  approximately 29 miles 

northwest of downtown Los Angeles. The location of t h e  above s i t e s  i n  

r e l a t i on  t o  nearby communities i s  shown i n  Figure 3. 

The basic concept of radiological  hazard control  at  Atomics 

In te rna t iona l  encourages t o t a l  containment of radioactive mater ia ls  and, 

through r i g i d  operational  controls,  minimizes eff luent  re leases  and 

external  radia t ion leve l s .  The environmental monitoring program provides 

a check on t he  effect iveness  of radiological  sa fe ty  procedures and of 

engineering safeguards incorporated i n to  f a c i l i t y  design. 

The environs of Atomics In te rna t iona l  Headquarters and Nuclear 

Development Fie ld  Laboratory (NDFL) a r e  surveyed monthly t o  determine 

t h e  concentration of rad ioac t iv i ty  i n  t yp i ca l  surface s o i l ,  vegetation, 

t e r  samples. Also, continuous environmental a ir  monitoring at t he  

s i t e s  provides information concerning airborne pa r t i cu l a t e  radioact iv i ty .  

r i z e s  environmental monitoring r e s u l t s  f o r  t h e  f i r s t  s i x  

d vegetation a r e  sampled monthly a t  24 locat ions .  elve 

sampling s t a t i ons  a r e  located i t h i n  t he  boundaries of Atomics Interna- 

t i o n a l ' s  s i t e s  d a r e  re fe r red  t o  a s  "on-sitett s t a t ions .  The r 

12 s ta t ions ,  located i t h i n  a 10 mile radius of t he  s i t e s ,  a r e  referred 

t o  a s  Hof f - s i t eu  s ta t ions .  



A. ENVIRONMENTAL RADIOACTIVITY DATA 

The average r a d i o a c t i v i t y  i n  s o i l  and vegeta t ion  samples 

is  presented i n  Table I and 11. 

TABLE I 
SOIL RADIOACTIVITY DATA 

TABLE I1 
VEGETATION RADIOACTIVITY DATA 

Process water  used a t  t h e  NDFL i s  obtained from we l l s  and 

s t o r e d  i n  50,000 ga l lon  tanks .  Potable water  i s  de l ive red  t o  t h e  

s l t e  b7 a  vendor and i s  no t  analyzed. Well water  i s  sampled 

monthly from t h e  supply l i n e  a t  two loca t ions .  The average wel l  

water  r a d i o a c t i v i t y  i s  presented i.n Table 111. 

TABLE I11 
LEU WATER FdDIOACTIVITY GATA 



S o i l ,  vege ta t ion ,  and water  a r e  sampled monthly a t  Chatsworth 

Reservoir ,  which is  opera ted  by t h e  Los Angeles C i t y  Cepartment of 

Water and Power. S o i l  and vege ta t ion  r a d i o a c t i v i t y  d a t a  f o r  t h e  

r e s e r v o i r  i s  averaged i n t o  d a t a  presented  i n  Tables  I and 11. Normally, 

one water  sample i s  ob ta ined  from t h e  l a k e  s u r f a c e  and a  second sample 

i s  obta ined  from t h e  r e s e r v o i r  supply i n l e t  l o c a t e d  on t h e  no r th  s i d e  of 

t h e  lake .  The average r a d i o a c t i v i t y  f o r  both s u r f a c e  and supply water  

samples i s  presented  i n  Table I V .  

TABLE I V  
CHATSWORTH KESERVOIR XATER RADIOACTIVITY CATA 

Some of t h e  d a t a  I n  Tables  I ,  ll, 111, and 1 V  a r e  presented a s  

a  range wi th in  which l i e s  t h e  t r u e  average. The ranges occur  when one 

o r  more of t h e  samples c o n t a u  an "undetec tab leH an,ount of r a d i o a c t ~ v l t y .  

Tn t h e s e  ~ n s t a n c e s ,  two va lues  a r e  determined. The lowest assumes thaL 

t h e  l l unde tec t ab le ' i  saxpies  c o n t a ~  n no rad j  oac t  I v i t y  ; t h e  h lghes t  assumes 

t h a t  t h e s e  samples conta n r a d i o n c t , v l t y  equal  t o  t h e  app ropr i a t e  

minimum d e t e c t i o n  l i m i t  spec ;  f i e d  in Table V I I ,  

Lampling of env~ron? . en ta l  a ! r  f o r  p a r t i c u l a t e  r a d i o a c t i v i t y  1s 

performed cont inuously a t  both t h e  Headquarters and NDFL s ~ t e s .  Am 1s 

drawn t h r m g h  a f i i t e r  wh ch s  counted, a f t e r  a '&?--hour decay per iod ,  

f o r  long-1 ved rad o a c t i v r t y ,  The average concent ra t ion  of long-l ived 

b e t a  e in i t t e r s  i s  p resentzd  In Table V. 

--- 

Locat ion 
-- 
Head- 
q u a r t e r s  

IL'CF'L 

TABLL V 
-- dl  ItBORNE FiiiClOACTIVl TY DATA 

insuf  f  j c  Lent Cata 



S o i l  and vege ta t ion  sanLple z o l L e c ~ l o n  and a n a l y s i s  was 

' n i t i a t e d  i n  1952 in t h e  Downey, C a l i f o r n i a  a r e a  where t h e  Company 

was ;n i t  ia1ly loca t ed .  T t  was subsequently extended t o  t h e  t h e n  

propr?sed Sod~zun keac to r  Experiment (YRE) s i t e  -n Nay of 1954. I n  

addition, smpl lng  was conducted i n  t h e  Burro F l a t s  a r e a  southwest 

of S E  where n w ~ e r o n s  radiologLca1 ins ta1 la t ;ons  a r e  c u r r e n t l y  I n  

opera t ion .  The Sownej, a r e a  surve;i- was terminated when Atomics 

I n t e r n a t i o n a l  r e loca t ed  t o  Cznoga Park. The primary purpose of 

t h e  env i ronmenta i rrLon i t o r i n g  program ; s t o  main Lain surve i l l a n c e  

of env i rcnmental rad i  cac t lv i t , -  t c  ensure t h a t  Atomics I n t e r n a t i o n a l  

ope ra t ions  do not  contribute measurably t o  envl ronnenta l  radio-  

a c t  i v i t y  I eve l s .  

Sa:r.ples a r e  c o l l e c t e d  monthly 'n f o u r  gene ra i  survey a r e a s  

;ncLud,ng t h e  west San Fernando P a l l e y  (Canoga Park and Reseda 

a r e a s ) ,  S k i  Valley, I',usselL Valley and v i c i n i t y ,  and the  Chatsworth 

f ' e se rvo , r .  Twenty-cne s o i l  and vege ta t ;on  smpl ing  s t a t i o n s  a r e  

cu r r en t ly  e s t a b l i  shed wi th in  t h e s e  a r eas .  The maxim san,pling 

s t a t i o n  d i s t a n c e  fronl t h e  Nuclear Developrr~ent F i e l d  Laboratory is 

approximately 10 miles ,  and t h e  t o t a l  survey a r e a  comprises 

approximately 150 square  mi les ,  Sampling s t a t i o n  l o c a t i o n s  a r e  

ind ica ted  on Figures  4, 5, 6, 7, and in Table V I .  

Durlng each semiannual r epo r t ing  per iod ,  s o i l ,  vege ta t ion ,  

water ,  and envi ronxenta l  a i r  samples a r e  obta ined  and analyzed by 

t h e  Kealth Physics  Laboratory f o r  g ros s  a lpha  and/or beta-gamma 

r a d ; o a c t i v i t g .  S ince  environmental r a d i o a c t i v i t y  l e v e l s  a r e  low 

and t h e r e  ? s  seldom any evidence of c o n t r i b u t i o n  by Atomics 

I n t e r n a t i o n a l ,  s p e c i f i c  i s o t o p ~ c  ana lyses  a r e  no t  r o u t i n e l y  

performed on environmental samples. Such a n a l y s i s  would be per- 

formed _i f warranted , 
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Figure 6. Kap of hDFL Sampling S t a t i o n s  
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ure 7. Nap of Chatsworth Reservoir Sampling Sta t ion6 



TABLE VI 

SAMPLE STATION LOCUTIONS 

LOCATION 

W R.D. 

W 6 

7 
W 11 

W 12 

W 13 
W l k .  

SFlE Reactor,  NDFL 

SRE Perimeter Drainage Ditch, NDFL 

Bldg. 064 Parking Lot, NDFL 

Bldg. 020, NDFL 

Bldg. 0363, NDFL 

Rocketdyne, PFL 

Santa Susana S i t e  Access Road 

KEWB Reactor, NDFL 

Sodium Cleaning Pad, NDFL 

Canyon Below Bldg. 022, NDFL 

Santa  Susana S i t e  Entrance 

Headquarters 

DeSoto Avenue and P l u m e r  S t r e e t  

Nordhoff S t r e e t  and Mason Avenue 

DeSoto Avenue and Par thenia  S t r e e t  

Canoga Avenue and Nordhoff S t r e e t  

Simi Valley, Los Angeles Avenue and Sycamore Road 

Ag oura 

Calabasas 

Non-Radioactive Mate r i a l s  Disposal  Area, NDFL 

Chatsworth Reservoir  - North Side  

Adjacent t o  Bldg. 029, NDFL 

Burro F l a t  Drainage Control  Pond G. S t .  and 
17 th  S t . ,  NDFL 

Top of B e l l  Canyon Below Rocketdyne Del ta  Pond 
Spillway, E L  

SRE Retent ion Dam,  NDFL 

Rocketdyne Retention Reservoir,  PFL 

Well Water From E.T.B., NDFL 

Well Water From Bldg. 363, NDFL 

Rocketdyne Retention Reservoir,  PFL 

Rocketdyne Retention Reservoir ,  PFL 

Burro F l a t  Drainage Control  Pond, G. S t r e e t  
and 17 th  S t r e e t ,  NDFL 

Burro F l a t  Drainage Channel Adjacent t o  Bldg. 
383. ( C o l l e c t s  drainage f r o n  Bldg. 009, 020, 
and 100 a r e a s )  

Chatsworth Reservoir,  South Side  

Chatsworth Reservoir,  Supply I n l e t  



B. SANPLING AND PREPARATION METHODS 

SOIL 

Surface s o i l  types  a v a i l a b l e  f o r  sampling range from decomposed 

g r a n i t e  t o  c l ay  and loam. Samples a r e  taken from t h e  t o p  $-inch 

l a y e r  of ground surface .  The s o i l  samples a r e  packaged and sea led  

i n  p l a s t i c  conta iners  and returned t o  t h e  labora tory  f o r  ana lys i s .  

Sample prepara t ion  c o n s i s t s  of t r a n s f e r r i n g  t h e  s o i l s  t o  pyrex 

beakers and drying i n  a muffle furnace at 500°C f o r  approximately 

8 hours. Af ter  cooling, t h e  s o i l  i s  sieved t o  obta in  a uniform 

p a r t i c l e  s i z e .  One-gram a l i q u o t s  of t h e  s ieved s o i l  a r e  weighed 

and t r a n s f e r r e d  t o  s t a i n l e s s - s t e e l  planchets ,  The s o i l  i s  wetted 

i n  t h e  planchet with acetone, a g i t a t e d  t o  obta in  uniform sample 

th ickness ,  re-dried, and counted. 

VEGETATION 

Vegetation samples obtained i n  t h e  f i e l d  a r e  of t h e  same plant  

type  wherever poss ib le ,  gene ra l ly  sunflower o r  wild tobacco p lan t  

leaves.  These types  maintain a more a c t i v e  growth r a t e  during t h e  

d r y  season than do most n a t u r a l  vegeta t ion  indigenous t o  t h e  l o c a l  

a rea .  Vegetation leaves  a r e  s t r ipped  from p l a n t s  and placed in  i c e  

cream car tons  f o r  t r a n s f e r  t o  t h e  labora tory  f o r  ana lys i s .  Plant  

roo t  systems a r e  not  rou t ine ly  sampled, 

Vegetation samples a r e  f i r s t  washed with t a p  water  t o  remove 

fo re ign  mat ter  and then thoroughly r insed  i n  d i s t i l l e d  water.  

Washed vegeta t ion  i s  placed i n  porcelain c ruc ib le s  and ashed i n  a 

muffle  furnace a t  500°C f o r  approxbnately e i g h t  hours, ,producing 

a completely oxidized ash.  Three hundred mil l igram a l i q u o t s  of 

pulverized ash from each c r u c i b l e  a r e  eighed and t r a n s f e r r e d  t o  

s t a i n l e s s  s t e e l  planchets  f o r  counting. 

WATER 

t e r  a r e  obtained monthly a t  t h e  NDFL an 

t e r  i s  a l s o  obtained from t h e  Chatsworth Reservoir,  The water  

i n t o  1 - l i t e r  polyethylene b o t t l e s  and t r  

t h e  labora tory ,  



Five hundred m l ,  of water  i s  evaporated t o  dryness i n  c r y s t a l l i z i n g  

d i shes  a t  approximately 90°C. The res idue  s a l t s  a r e  t r a n s f e r r e d  t o  

s t a i n l e s s  s t e e l  planchets ,  wetted with d i s t i l l e d  water  t o  produce a 

uniform sample d i s t r i b u t i o n ,  re-dried under inf ra- red  lamps, and 

counted. 

A I R  

Environmental a i r  sampling i s  conducted continuously a t  t h e  

Headquarters and NDFL s i t e s  wi th  automatic a i r  samplers operat ing on 

24-hour sampling cycles.  Airborne p a r t i c u l a t e  r a d i o a c t i v i t y  i s  

co l l ec ted  on a f i l t e r  t a p e  which i s  automat ica l ly  changed a t  t h e  end 

of each sampling period. The f i l t e r  i s  removed from t h e  sampler and 

counted a f t e r  t h e  r a d i o a c t i v i t y  i s  allowed t o  decay f o r  a t  l e a s t  72 hours. 

The volume of a t y p i c a l  d a i l y  environmental a i r  sample i s  approximately 

2 1  cubic meters. The minimum de tec t ion  l i m i t ,  which v a r i e s  somewhat 

between samplers due t o  d i f f e rences  i n  a i r f low,  i s  on t h e  order  of 
3 0.02 UUC/M . 

When abnormally high a i rborne  a c t i v i t i e s  a r e  observed, t h e  radio- 

a c t i v i t y  decay i s  p l o t t e d  t o  determine t h e  presence of shor t - l ived  

i so topes  o the r  than  n a t u r a l l y  occurr ing radon-thoron and daughters.  

I f  f a l l o u t  is  suspected, t h e  decay c h a r a c t e r i s t i c s  a r e  observed f o r  a 

period of f r o n  s e v e r a l  days t o  severa lweeks .  If t h e  r a d i o a c t i v i t y  
-1.2 decays a s  a funct ion  of t , t h e  d a t a  curve i s  ext rapola ted  i n  order  t o  

determine t h e  d a t e  of o r ig in .  This d a t e  is  compared with t h e  d a t e s  of 

publicized nuclear  de tonat ions  t o  determine i f  t h e  abnormal a i rborne  

r a d i o a c t i v i t y  was caused by such detonat ions,  

A graph of long-lived a i rborne  r a d i o a c t i v i t y  concent ra t ions  

de tec ted  at  t h e  Headquarters f a c i l i t y  during 1961, 1962, 1963, 1964 t h e  

1965 repor t ing  period i s  presented i n  Figure 8.  Airborne r a d i o a c t i v i t y  

concentrat ions present  subsequent t o  t h e  nuc lea r  weapons t e s t s  s e r i e s  in 

1958 had decreased t o  r e l a t i v e l y  i n s i g n i f i c a n t  l e v e l s  u n t i l  t h e  resump- 

Lion of atmospheric t e s t i n g  of nuclear  weapons by t h e  USSR i n  t h e  f a l l  of 

1961. The graph sh  s a rap id  inc rease  from mid-September t o  November, 1961. 

Concentrations during 1962 decreased considerably by t h e  end of June 



and remained ].ow u n t i l  niid-October when t r a n s i e n t  peaks occurred and 

and continued through Ju ly ,  1963. Since t h a t  per iod  concent ra t ions  

remained low until ,January of t h i s  year  when t h e  d e s t r u c t i o n  of 

KIWl a t  t h e  Nevada Tes t  S i t e  caused a spLke t o  appear  on t h e  graph. 

However, i t  w a s  but a  few days l a t e r  t h a t  t h e  a c t i v i t y  dropped t o  a  

low l e v e l  again and has  remained so  t o  da t e  wi th  minor d a i l y  v a r i a t i o n s .  

Also indicated on t h e  graph a r e  days on whlch r a i n f a l l  w a s  

recorded a t  t h e  Headquarters f a c i l i t y  weather s t a t i o n .  This  

i l l u s t r a t e s  t h e  e f f e c t  of p r e c i p i t a t i o n  on a i rbo rne  r a d i o a c t i v i t y  

l e v e l s .  I n  genera l ,  dur lng  per iods  of p r e c i p i t a t i o n  t h e  a i rbo rne  

r a d i o a c t i v i t y  decreased somewhat due t o  t h e  combined e f f e c t s  of 

p a r t i c u l a t e  removal from t h e  a i r  by r a i n f a l l  and wind condi t ions  

assoc Lated w Lth preci  p i t a t i  on i n  t h e  l o c a l  a r ea .  
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